ABSTRACT
INTRODUCTION
The term impaction is derived from the Latin word "impactus." In normal usage, it implies an organ or structure, which because of an abnormal mechanical condition has been prevented from assuming its normal position. Rounds 1 defined impaction as a condition in which the tooth is embedded in the alveolus, so that, its further eruption is prevented. William 2 stated impacted tooth as one which is completely or partially unerupted and is positioned against another tooth, bone, or soft tissue so that its further eruption is unlikely and described according to its anatomical position. Lytle 3 defined an impacted tooth as one that has failed to erupt into normal functional position beyond the time usually expected for such appearance. Andreasen et al 4 gave a very lucid definition of impaction as a cessation of the eruption of a tooth caused by a clinically or radio graphically detectable physical barrier in the eruption path or by an ectopic position of the tooth. The most commonly impacted tooth in the oral cavity is indisputably the mandibular third molar. 5 It accounts for 98% of all impacted teeth. 6 According to the AAOMS report of the workshop on the management of patients with third molar teeth published in 1994, 7 it was concluded that the progressive uprighting of third molars which are in a vertical position occurs up to the age of 25 and they advance to full eruption. Those which are unerupted may change position favorably or unfavorably till the middle of the third decade or perhaps longer. [8] [9] [10] [11] Various etiologic factors have been suggested for impacted mandibular third molars. These include the change in orientation or the position of the erupting third molar tooth, differential root growth between the mesial and distal roots as per Richardson. 12, 13 The size of the mandible or maxilla with the resultant lack of space and also the retarded maturation of third molars when compared to the skeletal growth of the jaws. The current study aims to compare and assess the prevalence and pattern of impacted mandibular third molars in patients who reported to the Department of Oral and Maxillofacial Surgery, Orotta School of Dental Medicine and Orotta Medical and Surgical Referral Hospital, Asmara, Eritrea, East Africa. This is the first study regarding this subject in Eritrea. To avoid any discrepancy in judgment, all the OPGs were reviewed meticulously by a single examiner in the radiology laboratory with the help of a well-illuminated X-ray viewer and magnifying glass. They were analyzed for the angulation, position, and depth of impaction. Only teeth which had not attained functional occlusion were taken as impacted tooth. The angulation was assessed using Quek's adaptation of the Winter's classification (WC), which incorporated the use of an orthodontic protractor to quantify the angulation to reduce the errors associated with the evaluation by visual impression alone. The position and level of the impacted teeth were assessed using the Pell and Gregory Classification (PGC).
MATERIALS AND METHODS

A
The analysis of the collected data was performed using the Pearson's chi-square test with the help of Statistical Package for Social Sciences (version 18.0) software.
RESULTS
A total of 276 out of 1,813 patients fulfilled the inclusion criteria and were included in the study. The average age of the patients was 30 years with a standard deviation of 6.839. The most number of cases were seen in the 20 to 30 years age group and amounted to 67.4%, much higher than the 31 to 40 years age group which stood at 26.4%. Females were found to be more affected by impaction with 53.3% cases compared with males who turned out to be involved in 46.7% of the cases (Tables 1 and 2 ). The greater number of patients (79.7%) was observed to be from Asmara, while the remaining (20.3%) were from the adjoining areas (Table 3) .
Right side (49.3%) was involved more than the left (42.4%) with 50.4% of the males and 48.3% of the females having their right side affected. Statistically significant value was, however, observed when the side affected was put against the age groups included in the study (p = 0.011). 51.1% of the 20 to 30 years age group and 82.4% of the > 40 years age group showed the involvement of the right side. On putting, the side affected against the region of the patients, it was seen that 49.5% from Asmara and 48.2% from the adjoining areas had their right side involved.
Mesioangular impaction WC was seen in 52.9% of the patients and was the most common type of angulation. When the gender of the patients was associated with the type of impaction WC, 56.5% of females and 48.8% of males were seen to have mesioangular impaction. On the contrary, when the age group was placed against the type of impaction WC, 52.7 and 61.6% in the 20 to 30 years and 31 to 40 years age groups respectively, had mesioangular impaction which was found to be statistically significant (p = 0.032; Tables 4 and 5 ). When relating the region of the patients to the type of impaction WC, 54.1% from Asmara had mesioangular impaction, while 48.2% from the other areas had the same type of impaction.
Class I position A PGC was seen in 59.8% of the patients and was the most common level of impaction. On relating the type of impaction PGC with the gender, it was found that 59.7% of the males and 59.9% of the females had class I position A type of impaction. Again when it was related with the age group of the patients, 55.9% in the 20 to 30 years age group, 71.2% in the 31 to 40 years age group, and 52.9% in the > 40 years age group had class I position A type of impaction (Tables 6 and 7) . When the region of the patients was related to the type of impaction PGC, 59.5 and 60.7% of the patients from Asmara and adjoining regions respectively, had class I position A type of impaction. The age group vs sites of impaction is shown in Graph 1.
Systemic conditions of the patients were also considered and related to the type of impaction. Mesioangular and class I position A were the impaction types most often related to a systemic condition. Finally, when the type of impaction was related to the associated pathologies very highly statistically significant results (p < 0.001) were obtained. It was found that the mesioangular impaction was the type most commonly accompanied by any kind of associated pathology (Tables 8 and 9 ).
DISCUSSION
Eritrea is a country located in the horn of Africa with Asmara as the capital city. It is an ethnically diverse country with nine recognized ethnic groups in its population of around six million. This diversity in ethnicity is primarily due to its occupation by different racial groups over its history, including the Italians, British, and the Ethiopians. Asmara is the largest settlement in the country and is also the most urbanized. The surrounding areas are less developed and are mainly agrarian. The current study is the first in the country and is the maiden report about the prevalence of mandibular impaction in Eritrean population. The etiology of third molar impactions has been reviewed by various authors over the years. Lack of space, follicular collision, obstruction by physical/mechanical barriers, such as scar tissue, fibromatosis, compact bone, Graph 1: Association between sites included and age group was found to be statistically significant. Chi-square = 13.014, df = 4, p = 0.011* (Significant) Association between impaction type (Pell and Gregory) and age group was found to be statistically nonsignificant in our study 2) Chi-square = 62.482, df = 24, p < 0.001 (highly significant) Association between impaction type (Winter's) and pathologies associated was found to be statistically very highly significant lack of space and late third molar mineralization with early physical maturation as two of the causes of third molar impactions. The jaw space for accommodation of teeth is related to the jaw size, which is determined mainly by genetics. If physical maturity sets in before the mineralization of the third molar, then there will be less chance of influencing the remodeling process of the overlying bone. The role of genetics is now widely believed to be partly true since jaw shapes are an inherited trait and certain jaw shapes and sizes are associated with third molar impactions. Other major factors like the size of maxillary sinus and teeth are also equally important. The prevalence of impaction in different populations ranges from 9.5 to 68% according to various authors. [15] [16] [17] [18] In our study, only 15.2% of the population seemed to be affected by this condition, which is comparatively less when compared to other studies. This may be due to larger jaw sizes of the people in the country although early mineralization and late physical maturity may also play a role. Growth is usually completed by 17 years of age. 19 However, some change in angulation of the third molars may take place even up to the age of 32 years. 20 This may give an explanation as to the decrease in impaction cases with advancing age that we find in our study; 67.4% of the cases were seen in the 20 to 30 years age group, whereas only 26.4% cases were found in the 31 to 40 years age group. There is a difference in opinion regarding gender predilection to impaction. Many authors, 15,17,21 including
Brown et al 22 and Montelius, 23 are of the view that there is no sexual predilection when it comes to impaction. We found a higher percentage in females as compared with males in our study, which is in agreement with other authors like Murtomaa et al 24 and Hugoson and Kugelberg. 25 The higher frequency in females may be explained by the fact that growth of the jaw in females stops when the third molars begin erupting whereas in males the growth continues even after eruption. 26 Furthermore, the end of the growth spurt in females is related to their onset of menarche. This has been found to arrive earlier by 2.8 years in the modern world owing to intrinsic factors like living conditions and lifestyle. 27 This may offer a relationship of early physical maturity and late mineralization of third molars to the higher frequency in females. Asmara being the capital city has more opportunities for employment and provides a better lifestyle compared with the rest of Eritrea, which is overall a developing country. This led to the migration of people from various places across the country to Asmara and getting used to the new environment and habits. The urbanized lifestyle through time brought about a change in diet to a more refined one which might have caused less stimulation to the growth of jaws compared to the earlier crude village diet. The research studies by Begg 28 on primitive skulls have shown a clear indication about the relation of civilization and dental attrition. Lombardi 29 in 1982 from his studies came to the conclusion that the crowding of teeth is more common in technologically advanced population than in primitive ones. He observed that the interproximal wearing of tooth is associated with the chewing force required by the diet. According to this theory, the coarse diet required more masticatory forces which led to the lateral movement of the tooth relative to each other and proximal wear. In the modern society, since the diet is more refined, the masticatory forces are less and interproximal attrition or wear is absent. Taking this as a possible reason, we may infer from our study why the cases were probably more from Asmara when compared to the surrounding areas. We found that the right side was affected more than the left in this population. Bilateral cases were relatively low (8.3%). The reason for this is difficult to speculate but maybe related to genetics although further studies in this regard are required for a better conclusion. The finding was in contrast to other studies like Quek et al 18 who found that bilateral cases were more common than unilateral, but Dachi and Howell 21 from their studies concluded that both bilateral and unilateral cases occurred with equal frequency. Mesioangular impaction was found to be the most common angulation in our study which is in line with other studies like those of Quek et al 18 and Kramer and Williams. 30 Other studies like the one by Hugoson and Kugelberg 25 found vertical impaction to be more common than mesioangular. It is to be kept in mind that such comparisons of angulations are difficult to make considering the classification systems that have been used in various studies and also the methods used to assess them. We tried to relate the angulation to the sex, age and region of the subjects and found that the mesioangular impaction was more common in females, in the 20 to 40 age range (p = 0.032) and in Asmara. Class I position A was the most common position and level in our study. As with angulations the problem in comparing with the results of other others lies in the fact that every author uses different classification criteria. However, we would like to point out that class I position A is considered to be one of the most uncomplicated forms of impaction. Considering our earlier finding of the decreased prevalence in the country, it may be inferred that currently the population is still in the beginning of the transformation to factors that lead to impaction and may continue to increase in complexity with time and change in conditions. Again, we tried to relate the position and level of impaction to the sex, age, and region and found class I position A to occur with almost equal frequency with respect to the sex and region, although ages 31 to 40 years showed more cases with this type of impaction.
Certain acquired systemic conditions and developmental disturbances lead to retardation in the growth of an individual which can subsequently lead to impaction. Examples of such conditions include Syphilis, tuberculosis, anemia, malnutrition, cleft palate, rickets and endocrine dysfunctions. In our study, we found impacted third molars in patients with cleft palate, tuberculosis, and anemia. Some of the most common pathologies associated with impacted third molars include dentigerous cysts, pericoronitis, and pocket formation. When we attempted to relate the type of impaction which was more commonly associated with pathologies, mesioangular impaction emerged to be the more frequent type.
LIMITATIONS
This is the first ever study conducted in Eritrea to evaluate the prevalence and pattern of mandibular third molar impactions. The etiological factors related to impacted mandibular third molars in Eritrea still needs to be reevaluated. Hence, further studies in this regard have to be emphasized. In this study, we have taken into account only those patients who had reported to Orotta Medical and Surgical Referral Hospital and Orotta School of Dental Medicine. Although Orotta Medical and Surgical Hospital is the main referral hospital in the country, the similar condition from far-located rural areas of the population still needs a detailed survey.
CONCLUSION
The prevalence of mandibular impaction was less in Eritrea compared with other populations. In our study, only 15.2% of the population seemed to be affected by the condition which is comparatively less when compared to other studies from different countries and regions. The majority of the cases were from Asmara the largest city in the country rather than from adjoining less developed areas. Mesioangular impaction WC was the most common type of angulation. Class I position A PGC was the most common level of impaction. The study is the first of its kind in the country and provides the baseline data for the prevalence and pattern of mandibular impaction in the Eritrean population.
